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CIVIL AERONAUTICS BOARTD
ACCIDENT INVESTIGATION REPORT
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MIAMI ATRLINE, INC. — NEAR SELLECK, WASHINGTOM,
APRIL 1k, 1553

The Accident

A Miam Airline DC-3, N 657L3, crashed zbout seven miles east of Selleck,
Washington, shortly after 0222,1/Apral 1l, 1953, followang failure of both
engines. Four passengers and the two pilots were kailled an the crash; a fafth
passenger later died of injuries. There were 22 passengers (all milatary per-
sonnel), a stewardess, and two pilots aboard. The earcraft was demolished;
there was no fare.

Ihstory of the Flight

The flight departed Washington National Aarport, Washingten, D. C., at
0007 EST, Apral 13, wath 12 passengers and crew consisting of Captain L. T.
Brannan, Copilot 0. T. Thorson, and Stewarasss 4. Long. At Wilkes-Barre,
Pennsylvania, 10 additional passengers plus relief crew Captazn A. J. Lerette
and Copilot W. E. Harshman boarded th: aircraft. These pilots were deadheading
to Fargo, North Dakota, where they were to relieve the other pilots. The
destination for &ll passengers was Seattle, Washington., The flight stopped at
Cleveland, Ohaic, for fuel and o1l and arrived st Chicago at 0735 CST.

Shortly after takeoff at Chicago, the flight returned owing to rough
operation of the left engine. The left mazneto of this engine was replaced
by & spare carried on the aircraft and the flight again departed at 1215 CST
for Minneapolis, made a fuel stop there, and arrived at Fargo, North Dakotz,
at 1640 C8T. Captain Bramnan and Copilot Thorson ieft the flight at this point.
One of the relief pilots inquired about the availability of an engine mechamic,
stating that one of the engines was spitting and coughing. When he was told 1t
would take about 15 mnutes to get a mechamic, he saxd to disregard 1t. The
left engine started with some difficulty. The flight departed Fargo at 17L& GST
and made fuel stops at Ballangs, Mentana, and Felts Faeld, Spokane, Washington.
The priots did not report any mechamical difficulties over this segment.

The flight departed Spokane at 0035, Apral 1k, on an IFR flight plan via
Green MAarway 2, 5,000 feet to Ephrata, was ington, 7,000 feet to Ellensburg,
Washington, and 8,000 feet to Seattle. Routine position reports were made, the
last being over Ellensburg at OL43 and clambing to 8,000 feet from 7,000.

At approximately 020C the Seattle ARTC Center heard a call on 120.3 mega-
cycles from an unidentified aircraft which was belaeved to be N 65743, advising
that estimated time of arrival at Seattle was 0227 and that the aircraft was
standing by on Boeing Field Tower frequency (118.3 mezacycles). At 0207 the
piulot of N 45743 reported an engine failure and requested further clearance.
Seattle Center advised the aarcraft to contact Seattle Approach Control or

;7'A11 times referred to herein are Pacific Standard, unless otherwise noted,
and based on the 2l~hcur clock.
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Boeing Tower as soon as practicable and cleared 1t to cross Seattle at or
avove 1,000, no delay expected. Later transmissions from the aircraft were

on Boeing Field Tower frequency, rather than the Approach Control frequency

of 119.5 megacycles. Signals from the aircraft were weak and dafficult to read
by both Apuroach Control (located in the Seattle-Tacoma Tower) and by the Boewng
Fireld Tower. However, Approach Control had less cdifficuliy than Boeing Field
Tower in hearing the aircraft on 118.3 megacycles, so the controller cooperated
with Boeing Tower in furnishing them wath the content of messages through
interphone. The pilot could apparently hear Boeing Tower, but not Approach
Control. At 021, Approach Control heard the palot of N 65743 report that he
was 1cing up and losing altitude. The fliight was cleared for an approach to
Beeang Field by the Boeing Field contreller upon instructions from Approach
Control, and was given current Seattle weather conditions. The last trans-
mission from the aircraft was received at 0222, reporting that the flight was
at L,800 feet. Search and rescue activaties were instituted shortly thereafter.

Investigation

The wreckage was found about eight hours after the accident at 121°L6! ¥,
L7922 N, at about the 3,500-foot level of Cedar Mountain. The accident site
was approximately 10 miles east of the Hobart fan marker (the last reporting
point before Seattle}, and on course to Seattie. The aircrafi struck 150-200
foot trees while descending with wings lsvel on a northwesterly heading. The
right wing tip was the first portior of structure to contact ithe trees, and
both wang panels were progressively torn away to the center section in a series
of decelerations. The fuselage broke into three sections, and the nose section
was demolished. A1l 28 seats i1n the cabin {23 were occupied) were torn from
their attachments. Watches of both pilots, set on fZastern Standard Time, were
found stopped at 5:21 (0221 PST). The dascrepancy of one minute between the tinme
of the pi1lots! watches and the time of the last radic contact deoes not appear
to be 51gn1flcant.§/

The flaps were found 1n the "up" positaion and the landing gear was re=-
tracted. Wing delcer boots appeared to have been 1n operative condition. The
left fuel selector was found i1n the "left auxiliary" posittion, and the raght
on "left main." DMixture controls were in the "emergency rich" positaon for the
right engine and "auto rach" for the left. The right throttle was well forward
at a high power position, and the left was full forward. The right propeller
control was retarded and broken, while the left was found full forward. ALl
components of the aircraft and power plants were in the area of the impact site.

Both engines were torn free of their mounts. The laft propellier was at
a blade angle of approximately 16 degrees below the feathered position. The
right propeller was against the low piich stop and showed evidence thal 1t was
rotating upon arpact.

The engines were partially disassembled at the accadent site. Both master
rod bearings in the left engine had failed. The rear bearing had overheated,
and the front bearing was seized on the crankshaft. The master rod assembly was
dry and had evidently been subjected to excessively high operating temperatures.
There were flakes of bearing material on the connecting rods, crankcase webs,

2/ The accuracy of the pilcis' watches 1s unknown and tne last message could
actually have been received by Approach Control between 0221:30 and 0222:3C.
The minute hand of the clock would have andicated 0222 during this period
owing to the fact thet 2t jumps a full minute on the half minute, rather
than showing a centinucus movement over the 60 seconds.
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and counterweight cheeks. Many metzl particles were found in the main oxl and
scavenge purmps, main oxl sump, and the main 0ial screen. The front crankshatt
plug assembly was free of any sludge deposits or other foreign materiel.

Upon inspectaon of the racht engine, 1t was evident that the front and rear
master rod bearings had faxled rapidly. The besaring flanges had worked out be-
vond the crank throw faces, and several large pieces of bearing flangs materaal
werz found between the crankshaft and crankcese webs. Both master rods showed
gvidence of havine been subjected to excessively high operating temperatures,
and the frent rod had partially seized on the crankpin. Flyang particles from
the master rod pearings pitted the counterweights. The cil scraper ring of
flos. 1 and 12 pistons dropped below the cylander walls, and porticns of the
piston skirts were broken. The front support plate, ithe front main bearing and
crankshaft support coupling were discolored from having besn subjected to ex-
cessively high temperatures. This discoloration indicated a lack of Jlubricataion
of the front main bearing. The sludge cake an the front crankshaft plug was dry
and braittle. As an the left engine, metal partaicics were found in the o1l pump,
011 screen, and sump, but not in as great amount.

The No. 3 piston of the right engine andacated that detonation and pre-
ignition had taken place. The piston was burned completely throvgh the skart
near the 1ntake valve recess, as well as being burned on the top surface between
the intake and exhaust valve recesses. The cylinder head and top surface of the
pistoen had been severely pitted by flying metal particles.

The magneto, removed at Chicago and stored in the airceraft, was found 1in
the wreckage. Upon being inspected and tested, 1t was found to be 1n satis-
factory operating condition.

Inspection of the LS-87 spark plugs installed in the left engine revealed
lead deposits on the core insulators, and a ~lazed condition on the insulaior
noses. Five rear row plugs had cracked core insulators. GSlectrode gap settaing
in all instances were in excess of limits set by the manufacturer. Examination
of corpany meintenance records revezled that these spark plucs had beern in use
for 180 hours and 35 minutes.

The LS-87 spark plug s approved by ithe CAA for use in the 1=1830 series
engine with the resiriction that they be used for a mexamum of 120 hours of
gperation and then wiscarded, no reconditioned plugs to be used. This approval
by CAA vas based on information submtted by two 1rregular air carrier operators
to the effect that they had experienced satisfactory results using the IS-87
plugs 1n R-1830 series enpines, in lieu of full scale engine testing which is
nermally requared by the CAA for confirmation ol satzsfactory operating of the
plugs prior to approval. The engaine mamufacturer, as well as the Board, recom-
mended to the CAA both prior to and followang this accident, that the LS-87
gpark plug not be used 1n”this series engine. Furctaer, both Pratt Z Whitney
and the wraght Azromauiical Divasion have recommended ito the Board following
this accident lhat the LS=87 spark plug not be used in any sngine manufactured
by them due to the plug'!s marginal characteristics and the Board so advised the
Admm stration. However, the limited ap-roval is stiil in effect.

Company maintenance recoras further reflscied that the spark plugs in the
richt engine had zlsc been operated in excess of thie normal maintenance in-
spection time. Inspection of the front nluzs, tyre B-375-1l, revealed excessive
electrode zaps, and four plugs were shorted internally. The rear spark plugs,



type C-358, showed =vidence of excessive erosion of the zround znd center
electrodes, and excessive gap setiings.

A Yo. 3 inspection on the aircraft was performed by Associated Airmotive,
Tnc., San Antomio, Texas, on March 26, 1953, using a Miami Airline zinspection
form. Spark plugs were reqguired to be changed on a No. 3 ainspection. The 1m-
spector for Associated Airmotive inguirec of the captarn (Zaptazn lerette) if
a plug or commonent change was due at that time, and lhe captain's reply was
in the negative. The plug change was therefore not made; the front and rear
row Dlugs in the left engane had 108 hours at that time; in the right engine,
the front row plugs had 70 hours, and lhe rear row pluss 108 hours.

M 65743 was brouzht to the shop of Airline Services, Inc., at Iriendship
International Airport, sSaltimore, Maryland, on April 5, 1953, for a ijo. 2 in-
spection. Upon checking the engines, 1t was found that there --as an excessive
r.p.m. drop on the right magneto of the left engine. After drying the magneto
harness to remove moisture, operaticn of the engine was normzl. It was not
required that the inspectilon agency change plugs at & No. 2 inspeciion.

Captain Brannan and Copilot Thorson testified that the left engine ran
roughly between Mimneapolis and Fargo, but the difficulty seemed to clear up
vgfore arrival at Fargo. Survivors stated that one of the engines ran roughly
before the accident, but did not <now which engine failed farst.

Mram) Airline records concerming the engines reflected that the left engine,
a Pratt & Whxtney R~1830-05—92, was overhaulesd by American Airmotave Corporation
on December 3C, 1922, and was installed on the aircraft om January 23, 1953,
American fAirmotive Corporatlon, a CAA-approved repair staticn, was the only
organization designated by Fiaml Airline's maintenance manual to perform enging
overhauls for Miama Aarliine.

The right engine, a Pratt & Whitney 1830-90D (company records indicated
that 1t was an 1830-92) was overhauled by Florida Intercational Engine Service
Company, a noncertificated shop owned by the president of Miami Airline,

"r. R. W. Duff, and operated by a CAh-certificated mechanic. Florida Inter-
national Engine Service obtained ownership of the engine by iransfer from
Maamy Axrline and completed overhaul of 1t on November 20, 1952. The overhaul
was performed under the supervision of a CAA Aviation Safety Agent of the
General |faintenance Section, who was given the assignment following request
for an Agent oy Florida International Engine Service which was required in
case of overhaul by a nonapproved shop.

The engine was then gaven a test cell run at American farmotive Corporation;
durirg the imatial test run 1t was necessary to shut down the engine owing to the
fact that several parts had besn lett out during assenbly. After i1nstallation
of these parts and a final test cell run, the engine was approved by the Agent.
Ownership of 1t was then transferred back to Miam: Airline by ball of sgle dated
Hovember 30, 1952. The engine was installed in the right position of N 65743
on December 1, 1552.

The CAA Air Carraer Aviation Safety Agent assigned to Miami Airline for
maintenance testified that several months prior to overhanl of the right engine,
Ur, Duff requested permission to use engines overhauled by a nonapproved shop
employing a certificated mechanic {Florida International Zngine Service), but
the request was refused on the basis that the carrier's maintenance manual

1
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specifically provided that the only agency aporoved to perform engine overhaul
for Mram1 Aarline was Ameracan Alrmotive,

Miamz Alrline operates under the provisions of Civil Air Hegulations
Part 142, Irregular Carrier and Off-Route Rules., Pursuant to the requirements
of CAR 1;2.31 (d), the company maintenance manual contained & provision that
overhauled aircraft engines to be used by Mam Airline were to be overhauled
only by American Aarmotive Corporation and approved for operation by the CAA
byiation Safety Agent assigned to Mram Airline for maxntenance matiers. CAA
representatives testified, however, that 1t was permissible for Miami Azrline
to purchase, or to effectuate a transfer of ownership as was done in this case,
and install an engine newly overhauled by a nonapproved repair slation, pro-
vided the engane was overhauled in accordance with the provisions of CAR Part 18
(Maintenance, Repair, and Alteration of Certificated Axircraft and of Aircraft
tngines, Propellers, and Instruments) and approved for installation on an air-
craft by a representative of the CAA who supervised the overhaul. These
conditions, testiimony disclosed, were met.

The pilot was well informed on weather conditaons, having been briefed
at Fargo and Billings, and by telephone at Spokane. Unstable maritime air was
flowang from the west across Washington, resuliing in clear to partly cloudy
skies 1n the valleys, and a generally overcast situation with snow showers over
the mountains. VFR conditions existed =n route up to the Cascade Mountains,
following which the flaicht was on instruments most of the time. Occasicnal
light to moderate turbulence and light to moderate icing were forecast. The
forecast freezing level was 3,000 feet. Winds aloft at cruising alfatudes were
from the northwest at 20«30 knots. Snow showers were occurring at the scene
when the accirdent occurred.

Investigation disclosed that the airceraft was over provisional allowable
tross weight takeoff from Billings (accountability for runway length, gradient,
field altitude, and temperature) and over provisional gross weight fa operation
¢n the sesment Billings~Spokane (accountability for terrain clearance consider-
1ng theoretical engine failure). Although the provisional gross weight was
exceeded 1n the above instances, the load was properly distributed with respect
to certer of gravity limits.

Prior to thas accadent, numerous alleged violations with regard to pro-
visional gross weight had been filed wath the Civil Aeronautics Adminastration
azainst the carrier and/or its pilots by CAA ag.nts, but were later ruled not
enforceabls by CAA attorneys, since there appeared to be reasonable doubt that
the carrier'!s persomnel knew the proper method for obtaining the maximum
provisional gross weight figures from graphs and other materaal carried on
each aircraft. A simplified table for quick reference 1n obitaining maximam
provisional gross weight was then obtained by Mrami Airline, approved by the
CiA, and company pilots were instructed in 1ts use. The carrier was advisea
by CAA agents, prior to the accident, of the proper method for doing this,
including use of the cuick reference table. Testamony disclosed the pilots
involved 1n thais accident had received company instiruction on the proper
methods of such computation.

Investigalion disclosed that the company, aireraft, and crew were
currently certificated.

inalysis

In reconstructing the sequence of evants which led to this accaident,
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available evidence indicates that the left engine failed, forc.ng the crew
into single-engine operation. Followring a short period at high power output,
the right engine then failed. The fact that the left propeller was not fully
feathered could be attributed to an attempt to restart the left engine after
loss of power on the right.

The history of ignition malfunctioming and resulting rough engine
operation and backfiring during the flight, the necessity for using carburetor
hLeat and related higher operating temperatures following the high horsspower
demand during takeoff and climb out from Spokane, Washington, on the last
segment of the flight, the absence of any sludge or foreign material in the front
crank shaft plug assembly and evadence of detonation and preignition, are
defimtely indicative of the cause of the failure of the master rod bearings
in the left engine due to the resultant excessively high operatins temperatures
and bearing loads.

There was considerable evidence that detonation and preignitaon had
occurred 1n the right engine, and 1t was apparent that the engane failed quite
rapidly while being operated in the high power range as the result of
single-engine operation. The conditions were indicated ty the burned piston,
fused and erodsd spark plugs, condrtion of the bearings, and other internal
evidence. The poor condition of the spark plugs, evidenced by cracked core
insulators and excessive erosion of the electrodes, indicated a susceptibilaty
to detonation and preigmition. This caused the farlure of No. 3 piston and the
master rod bearing due to excessively high temperatures and bearang loads.

In studying the physical evidence presented by the engines, maintenance
records of the company on engines and airframe, and testimony with reference
to the reporting and correction of 1tems recuiring maintenance, the Board must
conclude that the management has not exhibitsd a proper concern for maintaimng
aircraft in accordance with a high standard of airworthiness, but rather has
been satisfied wath acceptance of consiaerably lower standards.

In this connection, the Board was interested in knowing of enforcement
action being taken or contemplated by the CAA, and addressed an inguiry to
the Admmistrator of Civil Aeronautics. The Admamistrator advised by letter
dated January 25, 19%5L, that the CAA had conducted an i1mvestigation of the
carrier and that a2 number of maintenance and operaticnal discrepanciles were
indicated wath respect to this flight. Certain aircraft instruments were
teing used 1n excess of the allowable overhaul time; the raaic equipment had
been operailed 1n excess of the maxamum period specified in the carrier's
maintenance manual; the pilot had not forwarded a revised flight manifest to
the carrier's coperations base upon departure from Spokane; and previous
rmalfunetromng of the left engine had not been recorded im the flight log.
Several alleged vaolations of Civil Air Regulations which cccurred cn other
Tlights were also discovered, as well as a number of maintenance irresularities,
The CAA concluded that a civil penalty should be 1mposzd against the carrier;
in determining the amount of such venalty, consideration was given to the fact
that on Apral 27, 1953, Miamy Airline voluntarily suspended opcrations for a
period of 15 days. In view of this circumstance, and since the carrier's
recent operations have indicated tec the Admnistrator that they have been
conductea 1n compliance wath the provisions ol Civil fAir leculations, it
was concludsed by the CAA that a cormpromise offer by the carrier of $2,0C0
would be satisfactory settlemertt of the alleged violations. The CAA 1s
presently takinz steps to effect such a settlement.
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Study of the wreckage showed conclusively that structural damage 1o the
airframe was due entirely to impact.

Findings
On the basis of all available evidence, the Board finds that:

1. The carrier, the aircraft, and the crew were currently certificated.
2., The flight between Washington, D. C., and Chicago was routine,

3s The flaght returnsd to Chicago a few minutes after departure owing
to malfunctaon of the left engine, and the left magneto was changed; this
magneto was later found to be in a satisfactory condition.

h. Although engine malfunctzons were again experienced while en route
west of Chicago, the pilois failed to have the dafficulties corrected.

S. First one engane, then the other, progressively failed while the
flight was on 1ts last route regment, resultang in a crash in the Cascade

Mountains.

6. There was evidence that delonation and preignmition took place in
both engines and that they uitimately failed as a result of master rod
bearing failures,

7. ©Spark plugs in both engines had been operated beyond their normal
mzintenance i1nspection period and exhibited evadence of a condition con-
ducive to detonation and prexrgnition.

Probzable Cause

The Board determines that ithe provable cause of this accident was the
progressive farlure of both engines; dus to the lack of compliance with
proper maintenance standards.

BY THE CIVIL AZRONAUTICS BOARD:

/s/ CHAN GURNEY

/s/ HARMAR D. TENNY

/s/ OSWALD RYAN

/s/ JOSH IEE

/s/ JOSEPH P. ADAMS




SUPPLEMENTAL DATA

Investigation and Hearing

The Civil Aeronautics Board was notified of this accident at 0315,
Apral 14, 1953. An investisation was immediately initiated an accordance
with the provisions of Section 702 (a)(2) of the Civil Aeronautics hct of
1938, as amended. A public hearing was ordered by the Becard, and was held
in two phases: Seattle, Washington on May 13 and 1, 1953, and Coral Gables,
Floraida on June 11 and 12, 1953.

Air Carrier

Miami Airlines, Inc., an irregular air carrier, incorporated under the
laws of the State of Florada, maintains i1ts principal place of business at
Bualding 401, Twentieth Street Airport, Miam, Floraida. It holds Letter of
Registration No. 85, 1ssued by the Cavil Aeronautics Board, and Air Carrier
Operating Certificate No. 2=26L 1ssued by the Civail Aeronautics Admimstration,
authorizang 1t to engage in irregular interstate, overseas, and foreign ar
transportation.

Ilight Personnel

Captain Albert J. Lerette, Jr., age 29, was employed by Miami Airline on
March 22, 1952. He held a valid airman certificate with an aar transport rating,
and a C=L6 type rating. Captain lerette had a total of 5,100 flyang hours, of
which 2,061 were in DC-3 equipment, and over 312 hours of instrument flying
time. His last first-class CAA physical examination was completed on October 10,
1952, without limitations.

Coprlet William E. Harshman, age 28, held a commercial pilot certificate
w1th multi-engine, land, and instrument ratings. Mr. Harshman had a total of
1,840 flying hours, of which nearly 38 were instrument flyang time. He received
a first-class CAA physical examination on November 1, 1952. Mr, Harshman was
employed by Miami Airline on October 12, 1951.

The Aircraft

N 65743, a DLouglas DC-3C, Serial No. 20432, was cwned by Mr. R. W, Duff
and leased to Miam: Airline (of which Mr. Duff 1s president)}. It had a total
of zbout 12,185 flying hours, and was egquipped with Pratt & Whitney engines and
Hamilton Standard Propellers. The raght engine had approxaimately 396 hours
since overhaul, and the left haa accurmlated almost 576 hours. A complete change
of spark plugs was made on both engines on March 1, 1953, at Miami. Subsequent
to this, the right front plugs were changed on March &, again on March 12, and
had accumulated approximately 1,2 hours to the time of the accident. The right
rear spark plugs had approxamately 12l hours at the time of the accident.

The right engine was purchased by Mr. RE. W. Duff from war surplus after
“orld War II; ownership of the engine was later transferred to Florida Interna-
tional Engine Service Company. Mr. Duff, President of Miama Airline, had formed
Florada Internaticnal Engine Service Company some time ago and later became
president of Florada International Engine Service, Inc., upon i1ts change from
corpany form of organization and incorporation on January 31, 1953. At the tame
the right engine was overhauled, Florida International Engine Service Company was
not a CAA-approved repair station; the successor organization was given such
approval by the CAA after the accadent, on May 7, 1953.



